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EXPERIMENTAL STUDY ON PROPERTY OF OIL-FLOODED ROLLING CYLlNDER RECIPROCATING COMPRESSOR 
Li Hongqi 
Wanbao Compressor Holding Company 
People's Republic of China 
Jin Guangxi 
Xi'an Jiaotong University 
People's Republic of China 
ABSTRACT 
An oil-flooded rolling cylinder reciprocating compressor has special working principle and unique construction. In order to understand the overall performance of this compressor, lots of experiments are carried out under various working conditions. The effect of discharge pressure, crank rotating speed and oil injection parameters on efficiency of the compressor is analyzed. The measuring data show that the variable regularity of its thermodynamic characteristic is the same as oil-flooded compressor's. 
INTRODUCTION 
The special working principle of an oil-flooded rolling cylinder reciprocating compressor makes it avoid the disadvantages of reciprocating and rotating compressors. The working volume formed with piston, cylinder body and shell rotates with cylinder body when compressor works. Therefore, it has no valves and discharges coercively like a rotary compressor. It also has no piston-rings, the working volume is sealed with tiny clearances. So the leakage through each leakage clearance could not be ignored, and it depends on the rotating speed and oil injection. Therefore, it is very important to study the effects of these factors on performance of compressor. In order to have a better understand on 
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performance, lots of experiments on an oil-flooded rolling cylinder 
reciprocating compressor are carried out and effects of some factors on 
performance are analyzed with the test results. 
FEATURE OF COMPRESSOR AND WORKING CONDITION 
The designed parameters of the compressor are: 
suction pressure: 0.1 MPa 
discharge pressure: 0.4 fv!Pa 
capacity : 0.15m3/min 
diameter of cylinder: 60 mm 
displacement of piston: 24mm 
rotating speed: 1500rjmin 
The experiments are carried out on various working conditions shown 
as below: 
rotating speed: 910,1100, 1300,1500,2000rjmin 
back pressure: 0.2,0.3,0.4,0.5,0.6 MPa 
oil injection: (0.5- 1.75 )xl0-3 m3/min 
oil injection temperature : 35,40,45,50,55 QC 
ANALYSIS OF TEST RESULTS 
Back Pressure 
Fig.l and Fig.2 show the relationship that volumetric and adiabatic 
efficiencies vary with back pressure. 
In the figure ( the same as following figures ) 
17.., -volumetric efficiency 
'lad -adiabatic efficiency 
Pd -back pressure 
Q
0
u -oil injection rate 
T:u-original temperature of oil injection 
n -rotating speed of crank shaft 
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It is obvious that volumetric efficiency decreases with the increase of back pressure. One reason is that great pressure drop causes serious leakage, and the other reason is that the sealing effect of oil becomes 
worse while the velocity in leakage path rises up. 
Adiabatic efficiency increases at first and then decreases when back pressure varies from 0.2 to 0.6JtAPa. it is because that an extra energy loss 
occurs while the pressure of gas in the end of compression process is not 
equal to the back pressure. These two pressures are nearly equal when back pressure is about 0.4 MPa, so the adiabatic efficiency in this case 
reaches the highest one. 
Rotating Speed of Crank Shaft 
The volumetric efficiency is improved by the increase of rotating 
speed. The reason for this is that, at the high rotating speed, the leakage 
time and the leakage rate are relatively smaU, and there is more oil in leakage paths because of the centrifugal force and sealing effect is improved (Flg.3). 
The adiabatic efficiency also improved with the increase of rotating 
speed. But when the speed is higher than 1800rjmin, it nearly keeps a 
constant value. The reason for this is that when rotating speed is high 
enough, the leakage rate hardly varies and energy loss caused by friction increases continuously with the increase of rotating speed(Fig.4). 
Oil Injection Rate 
The relationship between efficiencies and oil injection rate is shown in Fig.5 and Fig.6. It is known in the figures that volumetric efficiency 
rises up with the increase of oil rate, adiabatic efficiency also rises up with 
the increase of oil rate while oil rate is relatively small, but when the rate is greater than 1.3 x w-3 m3 fmm,the adiabatic efficiency does not increase and 
even comes down slightly with the increase of oil rate. It is because that 
the increase of oil rate improves the sealing effect and heat transfer between oil and gas when oil rat~ is relatively small, so the adiabatic 
efficiency goes up. But when oil rate is great enough, increase of oil rate does not influence the leakage, and the- energy loss caused by oil rate 
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increases slightly, so the adiabatic efficiency will keep constant or even 
get down. 
Oil Temperature 
Fig.7 and Fig.8 show the effect of original temperature of injected 
oil on volumetric and adiabatic efficiencies . 
The volumetric efficiency goes down with the increase of oil 
temperature because that small oil viscosity at high temperature makes 
sealing effect of oil become worse, and pre-heat effect in suction process . 
become stronger. 
The variation of adiabatic efficiency with oil temperature is similar 
to that with oil injection rate. It is obvious that at low oil temperature, 
increase of oil temperature can reduce the friction loss and cause the 
improvement of adiabatic efficiency. But when the temperature is high 
enough, friction loss is not important, the increase of oil temperature will 
cause oil viscosity decrease and leakage increase, therefore, the adiabatic 
efficiency comes down slightly. 
CONCLUSION 
From above mentioned we can know that the rolling cylinder 
reciprocating compressor is between rotary compressor and reciprocating 
compressor in structure , and its thermodynamic process and property are 
similar to rotary compressor's. The efficiencies of this kind of compressor 
depend on the effects of factors such as leakage, friction and oil injection 
parameters etc .. 
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